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Abstract
The psychological distress that people with diabetes experience makes them twice likely
to have clinical depression. Diabetes self-management education and support is an effective
strategy to improve psychological distress and increase self-care activity measures. However,
there has been limited knowledge on the impact of formal diabetes self-management education
and support DSME/S on psychological distress among minority populations such as Latinx. The
primary objective of this study is to explore the impact of diabetes self-management education
on psychological distress and self-care activity measures. This study also explores the impact of
demographic variables of the Latinx respondents on psychological distress and self-care activity.
Using a pre- and post-test study design, baseline and post-test assessments for the respondents
were conducted at week one and week four of the intervention, respectively. Statistical analysis
such as descriptive statistics of demographic variables, paired t-test of diabetes distress score and
self-care activity measure score, and mixed-method analysis of variance were conducted using
Intellectus Statistics. The results found that while the self-management education substantially
reduce diabetes distress, it wasn't statistically significant. However, it was found to significantly
increase self-care activity measures among Latinx communities. Some impacts of demographic
variables such as Sex and overall health were found. Implications to diabetes Education,
policymakers, and existing literature have been discussed.
Keywords: diabetes distress, self-care activity measure, latinx,

RUNNING HEAD: UNDERSTANDING DIABETES DISTRESS

3

Understanding the Effectiveness of Diabetes Self-Management Education on
Psychological Distress and Self-care Activity Measures: A Focus on Latinx Community

Introduction
Prevalence and Cost of Diabetes Mellitus
Diabetes mellitus is one of the leading chronic disease characterized by elevated blood
glucose levels (hemoglobinA1c of 6.5 mg/dL and above or fasting blood glucose level of 126
mg/dL and above or random blood sugar test of 200 mg/dL and above) (Centers for Disease
Control and Prevention (CDC), 2019). Globally, about 463 million people are affected by
diabetes. The severity of this disease can be further explained by the death of 1.5 million people
worldwide in 2019 due to diabetes (World Health Organization (WHO), 2021). This number will
likely increase in the coming years, as it is estimated that 700 million people worldwide will
have diabetes by 2045 (International Diabetes Foundation (IDF), 2020). The National Diabetes
Statistics Report by CDC (2020) shows that over one in 10 Americans have diabetes bringing
this number to be approximately 34.2 million. As per the CDC database (2020), diabetes ranks
number seven in the list of diseases with the highest mortality in the United States in the years
between 1999 to 2019. These statistics show the importance of diabetes management, primarily
type two diabetes mellitus (T2DM).
T2DM is the primary type of diabetes affecting more than 90% of those diagnosed with
diabetes. Rather than insulin, T2DM relies mainly on lifestyle changes. The importance of
managing diabetes can further be emphasized by considering the financial cost associated with
diabetes. As per the American Diabetes Association (ADA) (2018), the estimated total direct
costs of diabetes in the U.S. were $116 billion in 2007, $176 billion in 2012, and $237 billion in

RUNNING HEAD: UNDERSTANDING DIABETES DISTRESS

4

2017. The cost of care for people with diabetes is about $16,752 per year and is approximately 1
in 4 health care dollars spent in the U.S.
While the financial costs of diabetes are often visible, the psychosocial and emotional
costs stemming from the presence of diabetes are discussed less. People with diabetes often
experience emotional burdens because of prolonged requirements stemming from complications,
fear of hypoglycemia, feeling of culpability regarding uncontrolled blood glucose, and depressed
temperament (Pouwer, 2009). Such emotional burdens of diabetes are often known as diabetes
distress and generally include diabetes regimen distress, emotional distress, physician-related
distress, and interpersonal stress (Wardian & Sun, 2014). Diabetes distress is thought to affect
40% of patients with diabetes (Berry et al., 2015). Studies show that people suffering from
negative psychosocial and emotional distress from diabetes have twice the likelihood of clinical
depression than those who do not have the disease (Snoek et al., 2015). However, diabetes
distress may not be identifiable based on physiological screening performed for clinical
depression. Thus, it is important that diabetes self-management education needs to incorporate
the understanding of underlying factors that contribute to emotional distress. Indeed, American
Diabetes Association and the International Diabetes Federation have strongly recommended
studying diabetes distress and self-care activities among diabetes patients using appropriate tools
such as validated questionnaires (American Diabetes Association, 2014; United States Food and
Drug Administration, 2009).
Diabetes in Latinx population
The customary belief, behavior, arts, social forms, traits, and way of life of a social
group, has been linked to the glycemic control and self-management behaviors that impact
diabetes-related education and control (Page-Reeves, et al., 2017). The impact of diabetes has
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been disproportionate across different ethnic groups. Studies have found that diabetes in the
United States is more prevalent among individuals of ethnic/minority and low socioeconomic
status (Juarez et al., 2018; CDC, 2020). One such social group that has unique culture and traits
is Hispanic. Known as the largest minority in the United States, the Hispanic population suffers
from a disproportionately higher incidence of type 2 diabetes. According to the National
Diabetes Statistics Report (CDC, 2020), the prevalence of diabetes among Hispanic adults aged
18 years or older is 14.7%, compared to 11.9% among non-Hispanic adults. Hispanic adults have
poor glycemic control, higher rates of diabetes-related complications, and diabetes-related death
(Amirehsani, 2010). Despite the development in the health science and medical field, we are still
in an early phase to explore the impact of diabetes distress on Hispanic individuals, particularly
those with low literacy, low income, and low health awareness (Lopez and Grant, 2012). The
study of the impact of diabetes distress on the Hispanic community becomes even more essential
as studies have shown that psychosocial factors such as pre-existing cultural and medical beliefs
along with the perception of the disease are strongly related to the emotional distress of living
with diabetes (Ortiz et al., 2011).
Self-management education in diabetes management and distress
Several approaches to diabetes management have been used over time, including
medication management, lifestyle modification, and complication prevention. While the impact
of these management techniques has been positive overall, each of these techniques highly relies
on structured diabetes education and self-management (Brewer-Lowry et al., 2010). For years,
diabetes self-management has been the foundation for preventing diabetes complications by
focusing on a general diet, specific Diet, exercises, blood-glucose testing, and foot care (Veazie
et al., 2018). It is important for self-management diabetes education to impact the health of the
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patients through self-care activities effectively. Studies on structured diabetes education report
improved knowledge and improved clinical and psychosocial outcomes as it leads to making
behavioral changes such as a healthy diet, physical activities, and weight loss (McCay et al.,
2019).
Self-management education also plays an important role in mitigating diabetes distress.
Diabetes distress is not necessarily permanent, as educational interventions have reduced
diabetes distress (Hermanns et al., 2015). Interventions such as cognitive behavior therapy,
mobile health education, and web-based self-guided Education have all been effective in
reducing diabetes distress in patients (Fisher et al., 2013). Similarly, educational classes provided
by registered nurses, doctors, and dieticians, often known as the structured diabetes selfmanagement education (DSME), have been equally effective in reducing the emotional stress of
diabetes (Sperl-Hille et al., 2011).
Diabetes self-management education has been a proven strategy to affect psychosocial
outcomes, such as improving glycemic control by reducing diabetes distress and cultivating
healthy coping skills (Fisher et al., 2013). While there have been limited studies showing the
impact of self-management education on the minority population, previous literature shows
significant improvement in psychological distress among African Americans and
Hispanic/latinos. The study also found that the African American perceive greater diabetes
severity, and Hispanics/ Latinos report lower perceived health status (Peña-Purcell et. al., 2019).
Purpose of this Study
The presence of diabetes in an individual develops several negative psychosocial issues
known as diabetes stress which twice increases the patient's likelihood of having clinical
depression (Snoek et al., 2015). While studies have found diabetes self-management education
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and support as an effective strategy to improve diabetes related self-care activities of the patient,
there have been very few studies that have explored its impact on psychological distress and their
diabetes self-care activities among minority populations (Machen et al., 2019; Peña-Purcell et.
al., 2019). Thus, studying the impact of culturally tailored self-management education on the
Latinx population and focusing on those with relatively lesser income, lower Education, and
fewer reach to health training activities is essential. With the background information provided
above, this project will evaluate how the existing culturally tailored structured diabetes selfmanagement education classes conducted at Salinas Valley Medical Clinic (SVMC) Diabetes and
Endocrine Center will help reduce diabetes-related distress among Latinx patients. The study
setting at SVMC also makes this project unique, given that this is located in Salinas, California,
which has a predominantly Latinx community. This also means that SVMC has tailored
education and support courses provided by employees and policymakers who understand Latinx
culture. The primary objectives of this study are given below:
1. Assess the effectiveness of diabetes self-management education on psychological
distress in the Latinx community.
2. Assess the effectiveness of diabetes self-management education on self-care
activity measures in the Latinx community.
3. Assess how the demographic variables such as Sex, family income, overall health
conditions, marital status, education level, and other family members with
diabetes may impact the psychological distress and self-care activity measures.
4. Evaluates the process and effectiveness of the implementation of diabetes selfmanagement education.
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Social Cognitive Theory
Social Cognitive Theory is a psychological theory initially proposed by Bandura (1986).
This theory states the behavioral changes of an individual are directly related to their observation
of external variables such as social interactions, training, experiences, and outside media
influences. It has been used in the healthcare and nursing field in clinical settings, health
promotion, health education, health policy initiatives, classroom settings, and environmental
education strategies (Glanz et al., 2015). Previous research studies have proposed a social
cognitive theory to explain the impact of effective intervention, including educational training,
digital applications, and other external variables in changes in health-related behaviors (Amico et
al., 2018; Ghoreishi et al., 2019). The model of this study will also be guided by social cognitive
theory as this project aims to understand and explore the impact of diabetes self-management
education (which is a diabetes intervention) on psychological distress and diabetes-related selfcare activity measure among Hispanic/Latino participants.
Given the effectiveness of social cognitive theory in self-care behaviors among diabetic
patients, this theory is used in this quality improvement project to study the impact of
interventions such as training and education on diabetes management among the Latinx
population. This study also measures Summary of Diabetes Self-Care Activities Measures
(SDSCA) and Problem Areas in Diabetes (PAID), which assess different aspects of diabetes
regimen and diabetes-related emotional stress. The use of social cognitive theory helps to
understand the predictive and effective self-care behavior factors and their impact on diabetes
management.
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Methods
Design
This quality improvement (Q.I.) project evaluates how structured diabetes selfmanagement education helps with diabetes-related distress. This study is conducted among
Latinx individuals diagnosed with type two diabetes mellitus and is receiving diabetes selfmanagement education at Salinas Valley Medical Clinic (SVMC) Diabetes and Endocrine
Center, a component of the Salinas Valley Memorial Healthcare System (SVMHS). The
outcomes are measured twice – in week one, pre-intervention data is collected, and postintervention data is collected in week four.
Setting
This project is implemented at the SVMC Diabetes and Endocrine Center, a part of
Salinas Valley Medical Clinic, Salinas, California. SVMC Diabetes and Endocrine Center
collaborates with multispecialty clinics such as prime care family practice, cardiology,
orthopedic, and pulmonology (Salinas Valley Memorial Healthcare System, n.d.). It provides
diabetes care, diabetes education, pituitary and adrenal disorder treatment, polycystic ovarian
syndrome treatment, gonadal disorder treatment, treatment for osteoporosis and metabolic bone
disease, and treatment of thyroid gland abnormalities. Most patients visiting SVMC Diabetes and
Endocrine Center are from Monterey County and especially from the city of Salinas, which has
Latinx as its primary population group. This is an important variable in our study as this impacts
the type of Latinx community this study is exploring, the level of tailoring SVMC performs their
education and support courses to fit the population's requirement, and the understanding of
SVMC employees providing these courses about the Latinx culture. Thus, the diabetes self-
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management education and support classes of SVMC are tailored to the minority populations of
Latinx. The educators can fluently speak Spanish, are aware of the Latin culture, and have
tailored the program to their needs.
Subjects
Participants of this study are Latinx individuals, age 18 years and older, diagnosed with
diabetes mellitus type 2 regardless of the duration of diagnosis, and receiving diabetes selfmanagement education from SVMC Diabetes and Endocrine Center. This study includes
participants speaking English and Spanish languages. Individuals diagnosed with type 1 diabetes
mellitus or who are pregnant are excluded from this study. Data is collected from a total of 20
participants.
Data
The outcomes of interest are listed in Table A (under Appendix A) and their operational
definitions. Summary of Diabetes Self-Care Activities (SDSCA) measures and Problem Areas in
Diabetes (PAID) scale are used to measure the outcomes of this study. Both data are collected in
week one for pre-intervention and week four for post-intervention. The demographic data such as
age, Sex, Education, household income, ethnicity, and time in diabetes education are also
collected at the initial visit (see Figure H, Appendix B). SDSCA and PAID scales are available in
English and Spanish languages. The instrument was translated into Spanish for demographic data
collection based on the clinic's policy. At the end of the fourth educational session, an openended question was asked to the participants (see Figure H, Appendix B). The open-ended
question helped evaluate the process and effectiveness of implementing diabetes selfmanagement education at SVMC Diabetes and Endocrine Center.
Summary of Diabetes Self-Care Activities Measures
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Summary of Diabetes Self-Care Activities Measures (SDSCA) is the tool that measures the
frequency of self-care adherence over the past seven days (Toobert et al., 2000). SDSCA score
assesses five aspects of a diabetes regimen (Diet, exercise, blood-glucose testing, foot care, and
smoking status). There is a total of 11 items in SDSCA. Items 1-10 uses a scale of 0-7, which
indicates the number of days per week. A score of 0 indicates the behavior was performed 0 days
a week, and a score of 7 indicates the behavior was performed 7 days a week. Item 11 uses Yes
and No options (see Figures A and B, Appendix B). According to Toobert et al. (2000), the
SDSCA is a reliable (test-retest reliability) and valid (criterion validity) tool to measure diabetes
self-management.
Problem Areas in Diabetes
Problem Areas in Diabetes (PAID) scale is a self-reported instrument that measures diabetesrelated emotional stress (Welch et al., 1997). The PAID scale consists of 20 items, and each item
uses a scale from 0 to 4, where 0 indicates that there is no problem and 4 indicates that there is a
serious problem (see Figures C and D, Appendix B). The scores for each item are summed and
then multiplied by 1.25 to generate a total score out of 100. A score of 40 and above is
considered severe diabetes distress. According to Welch et. al. (1997), PAID scale is a valid
(construct validity) tool to measure emotional functioning in diabetes.
Procedures
Planning and Training
Awareness of the project was generated during the first session of structured diabetes
self-education classes. Participants who met the inclusion criteria (age 18 years old and above,
Latinx individuals with type two diabetes mellitus) and were willing to participate were included
in this study.
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Intervention
Patients diagnosed with diabetes were referred to structured diabetes self-management
education at SVMC Diabetes and Endocrine Center. Once the referral was processed, the
diabetes education coordinator at the SVMC Diabetes and Endocrine Center contacted the
patient and scheduled an appointment to attend diabetes education classes. One week before their
appointment, the diabetes education coordinator mailed the introduction letter, demographic
information form, and survey questionnaires, SDSCA, and PAID scale to the patient. The
introduction letter included information about the student investigator, the purpose of the study,
and associated risks and benefits. The diabetes education coordinator called patients one day
before their appointment and reminded them about their appointment and the survey
questionnaire. If the participant forgot to bring survey questionnaires, they were provided with
the questionnaires to be completed during the first class before the class began. The structured
diabetes educational program consists of one-hour weekly classes for four consecutive weeks. In
week one, the educational program focused on the basics of diabetes disease, such as
understanding why people get diabetes, how it is diagnosed, and how to check blood glucose
correctly. In week two, participants learned about the relationship between food and diabetes and
how to make healthy dietary choices. In week three, participants learned about various diabetes
medications and management. Participants learned self-care, emotional stability, and possible
long-term complications in week four. Post-intervention data collection was performed at the end
of week four, including the SDSCA measure, PAID scale, and open-ended questions about the
program. Please see Figure E (under Appendix B) for more details on what is covered. The
structured diabetes education classes are offered in English and Spanish languages. Classes are
conducted separately in Spanish and English languages. Because of the lack of Spanish-speaking
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diabetes educators, modified Spanish classes were provided for Spanish-only speaking patients.
A pre-recorded video was played in a modified class, and frequent pause was offered for patients
to ask questions. An interpretation service was used to answer the questions. Patients are
assigned to respective categories as necessary while scheduling. As American Diabetes
Association recommends annual DSME as a part of diabetes management, this structured class is
considered usual care and is covered by the patient's health insurance plan.
Analysis
Pre- and post-intervention data collection was performed at the beginning and the end of
four weeks of structured diabetes self-management education class. The data collected during the
initial visit, i.e., before interventions, serves as the baseline for comparing outcomes. Intellectus
Statistics (2021) software was used for data analysis. Patient characteristics are summarized
using descriptive statistics such as mean and standard deviation for continuous variables and
proportion for categorical variables. A paired t-test is used to analyze the pre-and postintervention data collection. Also, a mixed-method ANOVA is used to analyze data of pre-and
post-intervention against different groups of demographic variables.

Results
This study uses Intellectus Statistics for the data analysis, a comprehensive, rigorous, and
simple-to-use statistics program (Intellectus Statistics, 2021). A descriptive statistics of
demographic variable is performed followed by paired t-test to explore difference between pre
and post score of PAID and SDSCA, along with ANCOVA for post PAID and post SDSCA by
demographic variables, mixed model of ANOVA for pre and post PAID by demographic
variables and pre and post SDCA by demographic variables, paired t-test between the pre and
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post four sub-variables within SDSCA, and correlation between PAID and SCDA. The following
sections present the details of each of these variables.
Descriptive Statistics
Introduction
Summary statistics for the 20 responses collected at the beginning of the pre-intervention
were calculated for each interval and ratio variable. Frequencies and percentages were calculated
for each nominal variable.
Frequencies and Percentages
Majority of our respondents were female (n = 12, 60.00%) followed by male (n = 8,
40.00%). Most of the respondents didn't have anyone else who has diabetes at their home (n =
15, 75.00%).15 (75.00%) respondents stated their family income to be less than $50,000, and the
remaining (i.e., 25.00%) respondents stated their family income to be between $50,000 and
$100,000. More than half of the respondents were married (n = 11, 55.00%). The majority of the
respondents had an education equivalent to a high school (n = 6, 30.00%), followed closely by
the other five respondents (i.e., 25.00%) to have an education lesser than a high school. The
majority of the respondents have had diabetes for less than a year (n = 7, 35.00%). The data on
smoking was collected twice, pre-intervention and post-intervention. None of the respondents
was a smoker while the data was collected (n = 20, 100.00%). The majority of the people felt
"fair" about their overall health (n = 12, 60.00%). Frequencies and percentages are presented in
Table 1.
Table 1
Frequency Table for Nominal Variables
Variable

n

%
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Sex
Female

12

60.00

Male

8

40.00

Missing

0

0.00

Yes

5

25.00

No

15

75.00

0

0.00

Less than $50,000

15

75.00

$50,000 -$100,000

5

25.00

Missing

0

0.00

6

30.00

11

55.00

Widowed

2

10.00

Divorced

1

5.00

Missing

0

0.00

Other

2

10.00

Less than high school

5

25.00

Family Members With Diabetes

Missing
Family Income

Marital Status
Single
Married

Education
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Vocational

4

20.00

High School

6

30.00

College

2

10.00

Graduate School

1

5.00

Missing

0

0.00

Less than a year

7

35.00

1 to 5 years

6

30.00

6 to 10 years

4

20.00

More than 10 years

3

15.00

Missing

0

0.00

20

100.00

0

0.00

7

35.00

12

60.00

Very Good

1

5.00

Missing

0

0.00

20

100.00

Years in Diabetes

Smoking (Pre)
No
Missing
Overall Health
Good
Fair

Smoking (Post)
No
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0

0.00

Note. Due to rounding errors, percentages may not equal 100%.
Summary Statistics
The average age of the respondents was 57.05 years (SD = 10.73, SEM = 2.46, Min =
29.00, Max = 73.00, Skewness = -0.88, Kurtosis = 0.69) with one missing data for age. Except
one the rest of the respondents attended all four sessions (SD = 0.22, SEM = 0.05, Min = 3.00,
Max = 4.00, Skewness = -4.13, Kurtosis = 15.05). The summary statistics can be found in Table
2.
Table 2
Summary Statistics Table for Interval and Ratio Variables
Variable
Age
Diabetes Class

M

SD

n

SEM

Min

Max

Skewness

Kurtosis

57.05

10.73

19

2.46

29.00

73.00

-0.88

0.69

3.95

0.22

20

0.05

3.00

4.00

-4.13

15.05

Note. '-' indicates the statistic is undefined due to constant data or insufficient sample size.

Pre and Post Intervention Comparison for PAID
Introduction
A two-tailed paired samples t-test was conducted to examine whether the mean difference
between pre-and post-intervention for PAID survey was significantly different from zero.
Assumptions related to normality and homogeneity of variance were met.
Results
The two-tailed paired samples t-test was not significant based on an alpha value of .05,
t(19) = 1.90, p = .072, indicating the null hypothesis cannot be rejected. This finding suggests
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that the difference in the pre-intervention study's mean and the post-intervention study's mean
was not significantly different from zero. The results are presented in Table 3.
Table 3
Two-Tailed Paired Samples t-Test for the Difference Between Pre and Post Intervention for PAID
survey
Pre-intervention

Post-intervention

M

SD

M

SD

t

P

d

32.95

22.13

25.40

23.57

1.90

.072

0.43

Note. N = 20. Degrees of Freedom for the t-statistic = 19. d represents Cohen's d.

Pre and Post Intervention Comparison for SDSCA
Introduction
A two-tailed paired samples t-test was conducted to examine whether the mean difference
between pre-and post-intervention for the SDSCA survey was significantly different from zero.
Assumptions related to normality and homogeneity of variance were met.
Results
The two-tailed paired samples t-test was significant based on an alpha value of .05, t(19)
= -4.26, p < .001, indicating the null hypothesis is rejected. This finding suggests the difference
in the mean of pre-and post-intervention for SDSCA was significantly different from zero. The
mean of pre-intervention was significantly lower than the mean of post-intervention. The results
are presented in Table 4.
Table 4
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Two-Tailed Paired Samples t-Test for the Difference Between Pre-intervention score and postintervention score
Pre_SDSCA

Post_SDSCA

M

SD

M

SD

t

P

d

32.95

13.78

45.80

8.59

-4.26

< .001

0.95

Note. N = 20. Degrees of Freedom for the t-statistic = 19. d represents Cohen's d.
Two-Tailed Paired Samples t-Test between SDSCA
Introduction
A two-tailed paired samples t-test was conducted to examine whether the mean difference
of pre-and post-intervention scores for Diet, Exercise, Blood sugar, and Footcare was
significantly different from zero. Assumptions related to normality and homogeneity of variance
were met.
Results
The two-tailed paired samples t-test was significant based on an alpha value of .05, t(19)
= -3.04, p = .007, indicating the null hypothesis is rejected. This finding suggests the difference
in the mean of pre-and post-intervention for Diet was significantly different from zero. The mean
of pre-intervention was significantly lower than the mean of post-intervention. The results are
presented in Table 5.
Table 5
Two-Tailed Paired Samples t-Test for the Difference Between Pre- and Post-Intervention for Diet
Pre_Diet
M

Post_Diet
SD

M

SD

t

p

d
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6.48

18.85

3.67

20

-3.04

.007

0.68

Note. N = 20. Degrees of Freedom for the t-statistic = 19. d represents Cohen's d.

The two-tailed paired samples t-test was significant based on an alpha value of .05, t(19)
= -3.18, p = .005, indicating the null hypothesis is rejected. This finding suggests the difference
in the mean of pre-and post-intervention for Exercises was significantly different from zero. The
mean of pre-intervention was significantly lower than the mean of post-intervention. The results
are presented in Table 6.
Table 6
Two-Tailed Paired Samples t-Test for the Difference Between Pre- and Post-Intervention for
Exercise
Pre_Exercise

Post_Exercise

M

SD

M

SD

t

p

d

5.90

4.42

8.80

3.27

-3.18

.005

0.71

Note. N = 20. Degrees of Freedom for the t-statistic = 19. d represents Cohen's d.
The result of the two-tailed paired samples t-test was significant based on an alpha value
of .05, t(19) = -2.93, p = .009, indicating the null hypothesis is rejected. This finding suggests the
difference in the mean of pre-and post-intervention for Blood Sugar was significantly different
from zero. The mean of pre-intervention was significantly lower than the mean of postintervention. The results are presented in Table 7.
Table 7
Two-Tailed Paired Samples t-Test for the Difference Between Pre- and Post-Intervention for
Blood Sugar
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Pre_Blood Sugar

Post_Blood Sugar

M

SD

M

SD

t

p

d

5.90

5.42

8.80

4.40

-2.93

.009

0.66

Note. N = 20. Degrees of Freedom for the t-statistic = 19. d represents Cohen's d.
The result of the two-tailed paired samples t-test was significant based on an alpha value
of .05, t(19) = -2.71, p = .014, indicating the null hypothesis is rejected. This finding suggests
that the difference in pre-and post-intervention mean for FootCare was significantly different
from zero. The mean of pre-intervention was significantly lower than the mean of postintervention. The results are presented in Table 8.
Table 8
Two-Tailed Paired Samples t-Test for the Difference Between Pre- and Post-Intervention for Foot
Care
Pre_Foot Care

Post_Foot Care

M

SD

M

SD

t

p

d

6.90

4.78

9.35

3.82

-2.71

.014

0.61

Note. N = 20. Degrees of Freedom for the t-statistic = 19. d represents Cohen's d.
Pearson Correlation Analysis between SDSCA and PAID
A Pearson correlation analysis was conducted to see if SDSCA and PAID are correlated.
Cohen's standard was used to evaluate the strength of the relationships, where coefficients
between .10 and .29 represent a small effect size, coefficients between .30 and .49 represent a
moderate effect size, and coefficients above .50 indicate a large effect size (Cohen, 1988).
Assumption related to linearity was met.
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The result of the correlations was examined using the Holm correction to adjust for
multiple comparisons based on an alpha value of .05. Despite the coefficient showing a negative
relationship between the pre-intervention score of PAID with the pre-intervention score of
SDSCA and a post-intervention score of PAID with the post-intervention score of SDSCA, Table
9 shows that the correlations were not significant.
Table 9
Pearson Correlation Results Among PAID and SDSCA
Combination

r

95.00% CI

n

p

Pre-Paid - Pre_SDSCA

-.20

[-.59, .26]

20

1.000

Post-Paid - Post_SDSCA

-.22

[-.60, .25]

20

1.000

Note. p-values adjusted using the Holm correction.

Mixed Model ANOVA for PAID Survey
Introduction
A mixed model analysis of variance (ANOVA) with one within-subjects factor and six
between-subjects factors was conducted to determine whether significant differences exist
among pre-intervention scores and post-intervention scores of PAID survey between the levels of
Marital Status, Education, Sex, Family with Diabetes, Family Income, and Overall Health. All
the assumptions required to run this statistical method were met.
Results
A 2 (Sex: male vs. female) x 2 (pre- vs. post-intervention) between-subjects ANOVA was
conducted to study diabetes distress difference between men and women as a function of the
diabetes self-management education and support classes. There was a significant main effect of
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Sex, F(1, 18) = 4.49, p = .048, such that men had significantly lower diabetes distress than
women. The main effect for diabetes classes was not significant, F(1, 18) = 2.69, p = .119, such
that the pre-intervention score was significantly the same as the post-intervention score. The
interaction effect was also not significant, F(1, 18) = 1.67, p = .212, indicating the effect of selfmanagement education on diabetes distress (i.e., pre- vs. post-intervention score) was
significantly the same for men as for women. Details can be seen in Table 10 below.
Table 10
Mixed Model ANOVA Results
Source

df

SS

MS

F

p

ηp2

1

3,367.50

3,367.50

4.49

.048

0.20

18

13,497.77

749.88

Within Factor

1

408.20

408.20

2.69

.119

0.13

Sex:Within.Factor

1

254.20

254.20

1.67

.212

0.09

18

2,734.27

151.90

Between-Subjects
Sex
Residuals
Within-Subjects

Residuals

A between-subjects ANOVA was conducted to study diabetes distress difference between
Married, Single, Divorced and Widowed individuals as a function of the self-management
education and support classes. There was no significant main effect of marital status, F(3, 16) =
0.52, p = .672, such that individuals across different marital status did not have significantly
different diabetes distress. The main effect for diabetes classes was not significant, F(1, 16) =
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3.05, p = .100, such that the pre-intervention score was significantly the same as the postintervention score. The interaction effect was also not significant, F(1, 18) = 1.67, p = .212,
indicating the effect of self-management education on diabetes distress (i.e., pre- vs. postintervention score) was significantly the same for individuals across the different marital status.
Details can be found in Table 11 below.
Table 11
Mixed Model ANOVA Results
Source

df

SS

MS

F

p

ηp2

3

1,507.40

502.47

0.52

.672

0.09

16

15,357.87

959.87

Within Factor

1

538.31

538.31

3.05

.100

0.16

Marital:Within.Factor

3

163.73

54.58

0.31

.818

0.05

16

2,824.75

176.55

Between-Subjects
Marital
Residuals
Within-Subjects

Residuals

A between-subjects ANOVA was conducted to study diabetes distress difference between
categories within Overall Health. The main effect on Overall Health was significant, F(2, 17) =
3.64, p = .048, indicating significant differences in diabetes distress between the levels of Overall
Health. The main effect for the within-subjects factor was not significant, F(1, 17) = 0.47, p
= .503, indicating the values of the pre-intervention and post-intervention scores for the PAID
survey were similar. The interaction effect between the within-subjects factor and Overall Health
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was not significant, F(2, 17) = 0.20, p = .824, indicating that the relationship between the Preintervention score and post-intervention score for PAID survey was similar between the levels of
Overall Health. Table 12 presents the ANOVA results.
Table 12
Mixed Model ANOVA Results
Source

df

SS

MS

F

p

ηp2

2

5,060.51

2,530.26

3.64

.048

0.30

17

11,804.76

694.40

Within Factor

1

80.47

80.47

0.47

.503

0.03

Overall Health:Within.Factor

2

67.43

33.71

0.20

.824

0.02

17

2,921.05

171.83

Between-Subjects
Overall Health
Residuals
Within-Subjects

Residuals

A between-subjects ANOVA was conducted to study diabetes distress difference between
categories within Education. The main effect for Education was not significant, F(6, 13) = 1.46,
p = .264, indicating people with different levels of Education had similar diabetes distress. The
main effect for the within-subjects factor was not significant, F(1, 13) = 2.60, p = .131,
indicating that the values of the pre-intervention and post-intervention scores for the PAID
survey were all similar. The interaction effect between the within-subjects factor and Education
was not significant, F(6, 13) = 1.40, p = .287, indicating that the relationship between the Pre-
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intervention score and post-intervention score for PAID survey was similar between the levels of
Education. Table 13 presents the ANOVA results.
Table 13
Mixed Model ANOVA Results
Source

df

SS

MS

F

p

ηp2

Education

6

6,803.29

1,133.88

1.46

.264

0.40

Residuals

13

10,061.98

774.00

Within Factor

1

364.00

364.00

2.60

.131

0.17

Education:Within.Factor

6

1,171.62

195.27

1.40

.287

0.39

13

1,816.85

139.76

Between-Subjects

Within-Subjects

Residuals

A between-subjects ANOVA was conducted to study diabetes distress difference between
categories within Family Members with Diabetes. The main effect for Family Members with
Diabetes was not significant, F(1, 18) = 1.00, p = .330, indicating the diabetes distress for all
Family Members with Diabetes levels was similar. The main effect for the within-subjects factor
was significant, F(1, 18) = 6.05, p = .024, indicating there were significant differences between
the pre-intervention score and post-intervention score for the PAID survey. The interaction effect
between the within-subjects factor and Family Members with Diabetes was not significant, F(1,
18) = 2.29, p = .148, indicating the relationship between pre-intervention score and post-
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intervention score for PAID survey was similar between the levels of Family Members with
Diabetes. Table 14 presents the ANOVA results.
Table 14
Mixed Model ANOVA Results
Source

Df

SS

MS

F

p

ηp2

Between-Subjects
Family Members with Diabetes
Residuals

1

891.07 891.07 1.00 .330 0.05

18 15,974.20 887.46

Within-Subjects
Within Factor

1

891.07 891.07 6.05 .024 0.25

Family Members with Diabetes:Within.Factor

1

336.67 336.67 2.29 .148 0.11

Residuals

18

2,651.80 147.32

For the Yes category of Family Members with Diabetes, the pre-intervention score was
significantly greater than the post-intervention score for PAID survey, t(18) = 2.29, p = .034. No
other significant differences were found for Family Members with Diabetes. Table 15 presents
the marginal means contrasts for the Mixed Model ANOVA.
Table 15
The Marginal Means Contrasts for each Combination of Within-Subject Variables for the Mixed
Model ANOVA
Contrast
Family Members with Diabetes|No

Difference

SE

df

t

p
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4.20

4.43

18

0.95

.356

17.60

7.68

18

2.29

.034

Family Members with Diabetes|Yes
Pre-intervention – Post-intervention

Note. Tukey Comparisons were used to test the differences in estimated marginal means.

A between-subjects ANOVA was conducted to study diabetes distress difference between
categories within Family Income. The main effect for Family Income was not significant, F(1,
18) = 0.04, p = .844, indicating that the diabetes stress score against different Family Income
levels was similar. The main effect for the within-subjects factor was not significant, F(1, 18) =
0.79, p = .385, indicating the values of the pre-intervention score and post-intervention score for
PAID survey were similar. The interaction effect between the within-subjects factor and Family
Income was not significant, F(1, 18) = 2.78, p = .113, indicating that the relationship between
pre-intervention score and post-intervention score for PAID survey was similar between the
levels of Family Income. Table 16 presents the ANOVA results.
Table 16
Mixed Model ANOVA Results
Source

df

SS

MS

F

p

ηp2

1

37.41

37.41

0.04

.844

0.002

18

16,827.87

934.88

1

114.07

114.07

0.79

.385

0.04

Between-Subjects
Family Income
Residuals
Within-Subjects
Within Factor
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Residuals

1

399.67

399.67

18

2,588.80

143.82

29
2.78

.113

0.13

Mixed Model ANOVA for SDSCA
Introduction
A mixed model analysis of variance (ANOVA) with one within-subjects factor and six betweensubjects factors was conducted to determine whether significant differences exist among preintervention score and post-intervention score for SDSCA between the levels of Marital Status,
Education, Sex, Family with Diabetes, Family Income, and Overall Health. All the assumptions
were met.
Results
A between-subjects ANOVA was conducted to study the difference in self-care activity measures
between categories within Sex. The results were examined based on an alpha of .05. The main
effect for Sex was not significant, F(1, 18) = 0.15, p = .705, indicating that the self-care activities
measures weren't different across different levels of Sex. The main effect for the within-subjects
factor was significant, F(1, 18) = 15.86, p < .001, indicating significant differences between the
pre-intervention and post-intervention scores for SDSCA. The interaction effect between the
within-subjects factor and Sex was not significant, F(1, 18) = 0.31, p = .584, indicating the
relationship between pre-intervention and post-intervention scores for SDSCA was similar to the
levels of Sex. Table 17 presents the ANOVA results.
Table 17
Mixed Model ANOVA Results
Source

df

SS

MS

F

p

ηp2
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Between-Subjects
Sex

1

26.67

26.67

18

3,249.21

180.51

Within Factor

1

1,500.00

Sex:Within.Factor

1
18

Residuals

0.15

.705

0.008

1,500.00

15.86

< .001

0.47

29.40

29.40

0.31

.584

0.02

1,702.88

94.60

Within-Subjects

Residuals

For the Female category of Sex, pre-intervention score was significantly less than postintervention score for SDSCA, t(18) = -3.59, p = .002. For the Male category of Sex, preintervention score was significantly less than Post-intervention score for SDSCA, t(18) = -2.21, p
= .040. Table 18 presents the marginal means contrasts for the Mixed Model ANOVA.
Table 18
The Marginal Means Contrasts for each Combination of Within-Subject Variables for the Mixed
Model ANOVA
Contrast

Difference

SE

df

t

p

-14.25

3.97

18

-3.59

.002

-10.75

4.86

18

-2.21

.040

Sex|Female
Pre-intervention score - Post-intervention
Sex|Male
Pre-intervention score - Post-intervention

Note. Tukey Comparisons were used to test the differences in estimated marginal means.
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A between-subjects ANOVA was conducted to study the difference in self-care activity
measures between categories within Family Income. The main effect for Family Income was not
significant, F(1, 18) = 0.01, p = .931, indicating that the self-care activities measures weren't
different across different family income levels. The main effect for the within-subjects factor was
significant, F(1, 18) = 11.11, p = .004, indicating significant differences between pre-intervention
and post-intervention scores for SDSCA. The interaction effect between the within-subjects
factor and Family Income was not significant, F(1, 18) = 0.33, p = .574, indicating that the
relationship between pre-intervention and post-intervention scores for SDSCA was similar
between the levels of Family Income. Table 19 presents the ANOVA results.
Table 19
Mixed Model ANOVA Results
Source

df

SS

MS

F

p

ηp2

1

1.41

1.41

0.01

.931

0.0004

18

3,274.47

181.91

Within Factor

1

1,050.21

1,050.21

11.11

.004

0.38

Family Income:Within.Factor

1

31.01

31.01

0.33

.574

0.02

18

1,701.27

94.51

Between-Subjects
Family Income
Residuals
Within-Subjects

Residuals

For the Less than $50,000 category of Family Income, pre-intervention score was
significantly less than post-intervention score for SDSCA, t(18) = -3.91, p = .001. No other
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significant differences were found in Family Income. Table 20 presents the marginal means
contrasts for the Mixed Model ANOVA.
Table 20
The Marginal Means Contrasts for each Combination of Within-Subject Variables for the Mixed
Model ANOVA
Contrast

Difference

SE

df

t

p

-9.80

6.15

18

-1.59

.128

-13.87

3.55

18

-3.91

.001

Family Income|$50,000 -$100,000
Pre-intervention - Post-intervention
Family Income|Less than $50,000
Pre-intervention score - Post-intervention

Note. Tukey Comparisons were used to test the differences in estimated marginal means.

A between-subjects ANOVA was conducted to study the difference in self-care activity
measures between categories within Family Members with Diabetes. The results were examined
based on an alpha of .05. The main effect for Family Members with Diabetes was not significant,
F(1, 18) = 3.70, p = .070, indicating that the self-care activities measures weren't different if
there was a family member with diabetes. The main effect for the within-subjects factor was
significant, F(1, 18) = 22.35, p < .001, indicating significant differences between the preintervention and post-intervention scores for SDSCA. The interaction effect between the withinsubjects factor and Family Members with Diabetes was not significant, F(1, 18) = 2.95, p = .103,
indicating the relationship between pre-intervention and post-intervention scores for SDSCA was
similar between the levels of Family Members with Diabetes. Table 21 presents the ANOVA
results.
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Table 21
Mixed Model ANOVA Results
Source

df

SS

MS

F

1

559.01

559.01

3.70

18 2,716.87

150.94

p

ηp2

Between-Subjects
Family Members with Diabetes
Residuals

.070 0.17

Within-Subjects
<
Within Factor

1 1,848.67 1,848.67 22.35

0.55
.001

Family Members with
1

243.67

243.67

18 1,488.60

82.70

2.95

.103 0.14

Diabetes:Within.Factor
Residuals

For the No category of Family Members with Diabetes, the Pre-intervention score was
significantly less than the Post-intervention score for SDSCA, t(18) = -3.01, p = .007. For the
Yes category of Family Members with Diabetes, the Pre-intervention score was significantly less
than the Post-intervention score for SDSCA, t(18) = -3.72, p = .002. Table 22 presents the
marginal means contrasts for the Mixed Model ANOVA.
Table 22
The Marginal Means Contrasts for each Combination of Within-Subject Variables for the Mixed
Model ANOVA
Contrast

Difference

SE

df

t

p
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Family Members with Diabetes|No
Pre-intervention score - Post-intervention

-10.00

3.32

18

-3.01

.007

-21.40

5.75

18

-3.72

.002

Family Members with Diabetes|Yes
Pre-intervention score - Post-intervention

Note. Tukey Comparisons were used to test the differences in estimated marginal means.

A between-subjects ANOVA was conducted to study difference in self-care activity
measures between categories within Overall Health. The main effect for Overall Health was not
significant, F(2, 17) = 0.84, p = .447, indicating that the self-care activities measures weren't
different across different levels of overall health. The main effect for the within-subjects factor
was significant, F(1, 17) = 10.49, p = .005, indicating significant differences between preintervention and post-intervention scores for SDSCA. The interaction effect between the withinsubjects factor and Overall Health was not significant, F(2, 17) = 0.76, p = .485, indicating that
the relationship between Pre-intervention and post-intervention scores for SDSCA was similar
between the levels of Overall Health. Table 23 presents the ANOVA results.
Table 23
Mixed Model ANOVA Results
Source

df

SS

MS

F

p

ηp2

2

295.99

147.99

0.84

.447

0.09

17

2,979.89

175.29

Between-Subjects
Overall Health
Residuals
Within-Subjects
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Within Factor

1

981.43

981.43

10.49

.005

0.38

Overall Health:Within.Factor

2

141.39

70.69

0.76

.485

0.08

17

1,590.89

93.58

Residuals

For the Fair category of Overall Health, Pre-intervention score was significantly less than
post-intervention score for SDSCA, t(17) = -3.52, p = .003. No other significant differences were
found for Overall Health. Table 24 presents the marginal means contrasts for the Mixed Model
ANOVA.
Table 24
The Marginal Means Contrasts for each Combination of Within-Subject Variables for the Mixed
Model ANOVA
Contrast

Difference

SE

df

t

p

-13.92

3.95

17

-3.52

.003

-9.14

5.17

17

-1.77

.095

-26.00

13.68

17

-1.90

.074

Overall Health|Fair
Pre-intervention score - Post-intervention
Overall Health|Good
Pre-intervention score - Post-intervention
Overall Health|Very Good
Pre-intervention score - Post-intervention

Note. Tukey Comparisons were used to test the differences in estimated marginal means.
A between-subjects ANOVA was conducted to study difference in self-care activity
measures between categories within Martial Status. The main effect for Marital Status was not
significant, F(3, 16) = 1.65, p = .218, indicating that the self-care activities measures weren't
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different across different levels of marital status. The main effect for the within-subjects factor
was significant, F(1, 16) = 7.20, p = .016, indicating significant differences between preintervention and post-intervention scores for SDSCA. The interaction effect between the withinsubjects factor and Marital Status was not significant, F(3, 16) = 0.18, p = .907, indicating that
the relationship between pre-intervention and post-intervention scores for SDSCA was similar
between the levels of Marital. Table 25 presents the ANOVA results.
Table 25
Mixed Model ANOVA Results
Source

df

SS

MS

F

p

ηp2

3

773.87

257.96

1.65

.218

0.24

16

2,502.01

156.38

Within Factor

1

753.63

753.63

7.20

.016

0.31

Marital:Within.Factor

3

57.09

19.03

0.18

.907

0.03

16

1,675.19

104.70

Between-Subjects
Marital
Residuals
Within-Subjects

Residuals

For the Married category of Marital Status, pre-intervention score was significantly less
than Post-intervention score for SDSCA, t(16) = -3.35, p = .004. No other significant differences
were found for Marital. Table 26 presents the marginal means contrasts for the Mixed Model
ANOVA.
Table 26
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The Marginal Means Contrasts for each Combination of Within-Subject Variables for the Mixed
Model ANOVA
Contrast

Difference

SE

df

t

p

-15.00

14.47

16

-1.04

.315

-14.64

4.36

16

-3.35

.004

-9.33

5.91

16

-1.58

.134

-12.50

10.23

16

-1.22

.240

Marital Status|Divorced
Pre-intervention score - Post-intervention
Marita Statusl|Married
Pre-intervention score - Post-intervention
Marital Status|Single
Pre-intervention score - Post-intervention
Marital Status|Widowed
Pre-intervention score - Post-intervention

Note. Tukey Comparisons were used to test the differences in estimated marginal means.
A between-subjects ANOVA was conducted to study difference in self-care activity
measures between categories within Education. The results were examined based on an alpha
of .05. The main effect for Education was not significant, F(6, 13) = 1.08, p = .423, indicating
that the self-care activities measures weren't different across different levels of Education. The
main effect for the within-subjects factor was significant, F(1, 13) = 14.83, p = .002, indicating
there were significant differences between the pre-intervention and post-intervention score
values for SDSCA. The interaction effect between the within-subjects factor and Education was
not significant, F(6, 13) = 1.08, p = .423, indicating that the relationship between preintervention and post-intervention scores for SDSCA was similar between the levels of
Education. Table 27 presents the ANOVA results.
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Table 27
Mixed Model ANOVA Results
Source

df

SS

MS

F

p

ηp2

Education

6

1,089.47

181.58

1.08

.423

0.33

Residuals

13

2,186.40

168.18

Within Factor

1

1,319.11

1,319.11

14.83

.002

0.53

Education:Within.Factor

6

575.87

95.98

1.08

.423

0.33

13

1,156.40

88.95

Between-Subjects

Within-Subjects

Residuals

For the Other category of Education, pre-intervention score was significantly less than
post-intervention score for SDSCA, t(13) = -3.50, p = .004. No other significant differences were
found for Education. Table 28 presents the marginal means contrasts for the Mixed Model
ANOVA.
Table 28
The Marginal Means Contrasts for each Combination of Within-Subject Variables for the Mixed
Model ANOVA
Contrast

Difference

SE

df

t

p

-20.00

9.43

14

-2.12

.054

Education|College
Pre-intervention score - Post-intervention
Education|Graduate School
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-5.00

13.34

14

-0.37

.714

-8.00

5.45

14

-1.47

.166

-10.80

5.97

14

-1.81

.093

-33.00

9.43

14

-3.50

.004

-11.00

6.43

14

-1.71

.109

Education|High School
Pre-intervention score - Post-intervention
Education|Less than high school
Pre-intervention score - Post-intervention
Education|Other
Pre-intervention score - Post-intervention
Education|Vocational
Pre-intervention score - Post-intervention

Note. Tukey Comparisons were used to test the differences in estimated marginal means.

Discussion
Key Findings
The study didn't find a significant relationship between pre-intervention and postintervention for PAID survey. This was against the general finding of the previous studies that
concluded a positive and a significant impact of self-management education and support classes
on diabetes distress among minorities such as African Americans (Fisher et al., 2013; Naranjo et
al., 2012; Peña-Purcell et al., 2019). The statistical significance may not have been found
because of the small sample size of 20 participants. Also, as the courses chosen for this study
were four weeks long, this period may not be enough for significant changes in the diabetes
distress of the patient. While the t-test showed no significant difference between the pre-and
post-intervention study for PAID, the result shows that the post-intervention study score was
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decreased to 25.4 from 32.95 in the pre-intervention study. Generally, for the PAID survey, the
score received on average is multiplied by 1.25 to generate a total score out of 100, and anything
above 40 is considered severe diabetes distress (Welch et. al. 1997). Applying that reasoning, the
pre-intervention score was 41.18, above the threshold of considering severe diabetes distress,
while the post-intervention score was 31.18. Thus, it can be safely stated that there was a positive
impact of the diabetes classes on reducing diabetes-related stress.
As expected, this study found a significant difference in the mean of pre-and postintervention for SDSCA. The pre-intervention mean was significantly lower than the mean of the
post-intervention study for SDSCA, implying that diabetes self-management education worked
well to increase the overall self-care activities among Latinx patients. The
SDSCA measures diet, exercise, blood glucose testing, foot care, and smoking. The findings of
this study suggest the difference in the mean of pre-and post-intervention for all the four
variables (except smoking, for which there were no changes) was significantly different from
zero. This implies the positive impact of diabetes self-management education on diet, exercise,
blood glucose, and foot care. It is important to note that all 20 respondents didn't smoke in the
pre and post-test. This finding is similar to the results of the previous research (Peña-Purcell et
al., 2019; Page-Reeves, et al., 2017).
While this study found a negative correlation between diabetes distress and self-care
activities, leading to the assumption that people with diabetes distress perform lower self-care
activities, this assumption was not significantly verified for both pre-and post-intervention
studies. Again, the small sample size and shorter self-management classes may be the reason
behind the not significant result.
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This study also did not find significant differences in the post-intervention score of both
PAID survey and SDSCA survey within demographic variables such as Sex, Marital Status,
Education, Family Members with Diabetes, Family Income, and Overall Health while controlling
for the pre-intervention score. However, this study found that men have significantly lower
diabetes distress than women. Perrin et al., (2017) reported that women are at higher risk of
diabetes distress as women are usually the ones who have to take care of family, food, and kids.
Also, research states that because Latinx women have a more sedentary lifestyle, obesity, and
poor dentition than their male counterparts, they are at higher risk of diabetes (Morin and Onge,
2019). Also, the general feelings towards overall health may significantly impact the diabetes
distress score of the patient. An individual feeling good about their health vs. poor or fair about
their health may have a different level of diabetes distress. The rest of the demographic variables
were found to be not significant with diabetes distress or self-care activity measures. Findings
from Huynh et al., (2021) and Kamrul-Hasan et al., (2022) show that the impact of the majority
of the demographic variables on diabetes distress and self-care activities is not significant.
Limitations of the Study
Despite the rigor and effort put into the project, this study has limitations. First, this study
has a small respondent size of 20. This might have reduced the generalizability of this study.
Second, this study looked at one program in one location with self-management education and
support classes that are four weeks long. Four weeks can be a short period of time for diabetes
patients to change their self-care activities and reduce their distress. Also, four weeks is a short
period of time to measure the changes in the patient's A1c. Another limitation of the paper is the
lack of measurement of several other variables such as life satisfaction, A1C report, blood
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pressure report, and depression. Adding those variables to the project would have given a more
in-depth story to present and understand.

Conclusion
This retrospective study found an overall statistically significant increment in self-care
activities measure and a not significant but substantial reduction in the PAID scale scores in
those who completed the four-week self-management education and support classes at SVMH,
Salinas, California. Based on the findings of this study, the minority-focused diabetes education
programs may positively impact the reduction of the psychosocial stress that patients with
diabetes encounter.
Implications for Literature and Practice
The literature on the impact of diabetes self-management education and support on
diabetes distress and diabetes self-care activities among minority populations are limited
(Machen, et al., 2019; Peña-Purcell et al., 2019). Thus, this study explored the impact of selfmanagement education and support classes on the Latinx population living in Salinas, California.
Along with finding the effectiveness of self-management education classes on diabetes distress
and self-care activities in the Latinx population, this study also reviewed if the effectiveness
differs across different demographic characteristics of the patients. Thus, this study expands the
existing literature by contributing to the research gap.
Similarly, this study can be used by educators at hospitals, primary care, and other service
providers to study the impact of self-management education and support classes on minority
populations such as Latinx. This will also help these service providers to understand how a
shorter educational course, while it may have a positive impact, may not significantly reduce
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diabetes distress. Given that the Latinx population in SVMH had the opportunity to take the
classes in their preferred languages, such as English or Spanish, this may have positively
impacted their diabetes distress and self-care activity. This study also collected qualitative data in
the form of an open-ended question. Respondents found the self-management education session
to be "life-saving," "have fulfilled, more strong my goals with exercising, eating habits, and my
self-esteem, getting stronger," and "thorough and informative." Thus, other organizations can
follow a similar culturally appropriate program for the effectiveness of their educational and
support courses on minority populations. Policymakers should focus on more similar educational
and support classes custom-made for minority populations to reduce diabetes. They should also
focus on how different demographic variables such as gender or overall health may impact
patients' level of distress and self-care differently. Our study found how female Latinx
individuals have a higher risk of diabetes distress and how the difference in the overall health of
individuals may impact their stress. Thus, educators should tailor their educational and support
courses based on the demographics of these individuals as these factors impact their level of
distress and self-care activity.
Future Research
Future research should increase the respondent size of the research to make the study
more generalizable. Future research should also study diabetes educational programs from
several providers and locations so that the finding can be generalizable. Similarly, future research
can also use a mixed-methodology research design to study the impact of these educational
programs on diabetes patients. While surveys can provide rigorous findings, focus groups can
support the findings of surveys. Also, future studies should record variables such as life
satisfaction, A1C report, blood pressure report, and depression so that the research can be more
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comprehensive. Also, future research could compare this study with the use of technology and
mobile devices for self-management education and support classes.
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Appendix A
Table A. Variables and Operational Definitions
Variable Name

Diabetes SelfCare Activities
Measure
(SDSCA) –
medication and
other details

Problem Areas
In Diabetes
(PAID) scale

Time since
diabetes
diagnosis
Age
Sex

Operational Definition

A validated short selfreported questionnaire of
diabetes selfmanagement developed
by Oregon Research
Institute (ORI). SDSCA
measures the frequency
of self-care activities in
past week. A mean score
of 0 indicates the
behavior was not
performed 0 days a week
and a mean score of 7
indicates the behavior
was performed 7 days a
week.
PAID scale is a
psychometrically sound
tool consisting of 20
items for detecting
diabetes-related distress
and experiences. Each
item uses a scale from 0
to 4 where 0 indicates
not a problem and 4
indicates a serious
problem.
Time since the first-time
diabetes was officially
diagnosed
Age of the
patient/respondent
collected from EHR
Sex of the
patient/respondent
collected from EHR

*Aggregate *Independent
or
or Dependent
individual
(applies to
data
individual
data only)

*Level of
Measurement

Dependent
Individual

Ratio
(T1 and T2)

Individual

Dependent
(T1 and T2)

Ordinal

Individual

Independent

Ratio

Individual

Independent

Ratio

Individual

Independent

Categorial
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Education

Household
Income

Time in
diabetes
Education

Ethnicity
Health

Education level of the
patient/respondent
collected through selfreported survey
questionnaire. Education
level will be categorized
into three groups:
college degree or
equivalent, graduated
from high school but had
not graduated from
college, not completed
high school.
Total household income
of the patient/respondent
collected through selfreported survey
questionnaire.
Time of the
patient/respondent
enrolled in some form of
diabetes management
education such as
diabetes education
classes, support group,
and diabetes mobile
application.
Ethnicity of the
patient/respondent
collected from EHR
State of complete
physical, mental, and
social well-being
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Individual

Independent

Nominal

Individual

Independent

Ratio

Individual

Independent

Ratio

Individual

Independent

Categorical

Individual

Demographic

Categorical
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Appendix B
Figure A. The Summary of Diabetes Self-Care Activities
Study identification ___________________

Date___________________

The questions below ask you about your diabetes self-care activities during the past 7 days. If you
were sick during the past 7 days, please think back to the last 7 days that you were not sick.
Diet
How many of the last SEVEN DAYS have you followed a healthful eating plan?
0 1 2 3 4 5 6 7
On average, over the past month, how many DAYS PER WEEK have you followed your eating
plan?
0 1 2 3 4 5 6 7
On how many of the last SEVEN DAYS did you eat five or more servings of fruits and vegetables?
0 1 2 3 4 5 6 7
On how many of the last SEVEN DAYS did you eat high fat foods such as red meat or full-fat
dairy products?
0 1
2
3
4
5
6
7
Exercise
On how many of the last SEVEN DAYS did you participate in at least 30 minutes of physical
activity? (Total minutes of continuous activity, including walking).
0 1 2 3 4 5 6 7
On how many of the last SEVEN DAYS did you participate in a specific exercise session (such as
swimming, walking, biking) other than what you do around the house or as part of your work?
0 1

2 3

4

5

6

7

Blood Sugar Testing
On how many of the last SEVEN DAYS did you test your blood sugar?
0 1 2 3 4 5 6 7
On how many of the last SEVEN DAYS did you test your blood sugar the number of times
recommended by your health care provider?
0 1

2 3

4

5

6

7

Foot Care
On how many of the last SEVEN DAYS did you check your feet?
0 1

2 3

4

5

6

7

On how many of the last SEVEN DAYS did you inspect the inside of your shoes?
0 1

2 3

4

5

6

7

RUNNING HEAD: UNDERSTANDING DIABETES DISTRESS

54

Smoking
Have you smoked a cigarette—even one puff—during the past SEVEN DAYS?
0. No
1. Yes.

If yes, how many cigarettes did you smoke on an average day? Number of cigarettes:

Scoring Instructions for the Summary of Diabetes Self-Care Activities
Scores are calculated for each of the five regimen areas assessed by the SDSCA: Diet, Exercise,
Blood-Glucose Testing, Foot-Care, and Smoking Status.
Step 1:
For items 1–10, use the number of days per week on a scale of 0–7. Note that this response scale
will not allow for direct comparison with the percentages provided in Table 1.
Step 2: Scoring Scales
General Diet = Mean number of days for items 1 and 2.
Specific Diet = Mean number of days for items 3, and 4, reversing item 4
(0=7, 1=6, 2=5, 3=4, 4=3, 5=2, 6=1,7=0). Given the low inter-item correlations for this scale,
using the individual items is recommended.
Exercise = Mean number of days for items 5 and 6.
Blood-Glucose Testing = Mean number of days for items 7 and 8.
Foot-Care = Mean number of days for items 9 and 10.
Smoking Status = Item 11 (0 = nonsmoker,1 = smoker), and number of cigarettes smoked per
day.
* Toobert et al. The Summary of Diabetes Self-Care Activities Measure. Diabetes Care, 23(7)
July 2000: 943-950.

RUNNING HEAD: UNDERSTANDING DIABETES DISTRESS

55

Figure B. The Summary of Diabetes Self-Care Activities- Spanish version
Identificación de Estudio ______

Fecha_________________

Resumen de los Cuidado Propio de la Diabetes
Las preguntas de abajo preguntan sobre sus actividades para el cuidado propio de la diabetes durante los
últimos 7 días. SI usted estuvo enfermo/a en los últimos 7 días, por favor piense los últimos 7 días
cuando no estaba enfermo. Circule el número que corresponde con su respuesta.
Dieta
1. ¿En cuantos de LOS ÚLTIMOS 7 DÍAS ha seguido un plan de alimentación saludable?
0

1

2

3

4

5

6

7

2. ¿Durante el último mes, cuantos DÍAS DE LA SEMANA ha seguido su dieta saludable?
0

1

2

3

4

5

6

7

3. ¿En cuantos de LOS ÚLTIMOS 7 DÍAS comió cinco o más porciones/raciones de frutas y vegetales?
0

1

2

3

4

5

6

7

4. ¿En cuantos de LOS ÚLTIMOS 7 DÍAS ha comido comidas grasosas, como carnes rojas o otras
comidas grasosas como cremas o quesos?
0

1

2

3

4

5

6

7

5. ¿En cuantos de LOS ÚLTIMOS 7 DÍAS distribuyó usted sus carbohidratos de manera uniforme
durante el diá?
0

1

2

3

4

5

6

7

Ejercicio
6. ¿En cuantos de LOS ÚLTIMOS 7 DÍAS participó usted en por lo menos 30 minutos de actividad
física? (Minutos totales de actividad que incluye caminar)
0

1

2

3

4

5

6

7

7. ¿En cuantos de LOS ÚLTIMOS 7 DÍAS participó en una sesión específica de ejercicios (tales como
natación, caminata, o ciclismo) aparte de lo que hace usted en su casa o como parte de su trabajo?
0

1

2

3

4

5

6

7

Prueba de Sangre
8. ¿En cuantos de LOS ÚLTIMOS 7 DÍAS se hizo usted pruebas de azúcar en la sangre?
0

1

2

3

4

5

6

7
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9. ¿En cuantos de LOS ÚLTIMOS 7 DÍAS se hizo usted prueba de azúcar en la sangre el número de
veces recomendados por su doctor?
0

1

2

3

4

5

6

7

6

7

Cuidado de los Pies
10. ¿En cuantas de LOS ULTIMOS 7 DÍAS se chequeo/reviso sus pies?
0

1

2

3

4

5

Fumar
11. ¿Ha fumado usted – aunque sea una inhalación – durante los últimos 7 DÍAS?
0. No
1. Si.
¿Si es sí, cuantos cigarros fuma usted en un día promedio?
Número de cigarros: __________________?
Medicamentos
12. ¿En cuantos de LOS ÚLTIMOS 7 DÍAS se tomó sus medicamentos recomendados para la diabetes?
0

1

2

3

4

5

6

7
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Figure C. Problem Areas In Diabetes (PAID) scale
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Figure D. Problem Areas In Diabetes (PAID) scale – Spanish Version
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Figure E. In-person diabetes education class schedule
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Figure F: Collaborative Institutional Training Initiative (CITI) Certificate

COLLABORATIVE INSTITUTIONAL TRAINING INITIATIVE (CITI PROGRAM)
COMPLETION REPORT - PART 1 OF 2
COURSEWORK REQUIREMENTS*
* NOTE: Scores on this Requirements Report reflect quiz completions at the time all requirements for the course were met. See list below for details.
See separate Transcript Report for more recent quiz scores, including those on optional (supplemental) course elements.
•
•
•
•

Name:
Institution Affiliation:
Institution Email:
Institution Unit:

Anita Khadka (ID: 9871918)
San Jose State University (ID: 1717)
anita.khadka@sjsu.edu
School of Nursing

•
•
•
•

Curriculum Group:
Course Learner Group:
Stage:
Description:

Students conducting no more than minimal risk research
Students - Class projects
Stage 1 - Basic Course
This course is appropriate for students doing class projects that qualify as "No More Than Minimal Risk" human
subjects research.

•
•
•
•
•

Record ID:
Completion Date:
Expiration Date:
Minimum Passing:
Reported Score*:

40828992
06-Feb-2021
05-Feb-2026
85
88

REQUIRED AND ELECTIVE MODULES ONLY

DATE COMPLETED

SCORE

Belmont Report and Its Principles (ID: 1127)
Students in Research (ID: 1321)

06-Feb-2021
06-Feb-2021

2/3 (67%)
5/5 (100%)

For this Report to be valid, the learner identified above must have had a valid affiliation with the CITI Program subscribing institution
identified above or have been a paid Independent Learner.
Verify at: www.citiprogram.org/verify/?k3ca0aaa3-021e-438f-9b9b-1793f9a8924c-40828992
Collaborative Institutional Training Initiative (CITI Program)
Email: support@citiprogram.org
Phone: 888-529-5929
Web: https://www.citiprogram.org
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Figure G: Agency Letter of Support

January 18, 2022
To Whom It May Concern:
As the Senior Vice President of Cypress Healthcare Partner, I am writing this letter of
support for the proposed DNP project of Anita Khadka.
We understand this project aims to understand the effectiveness of structured diabetes
education in psychological distress and health outcome. This study will be conducted
among Hispanic patients receiving structured diabetes education at SVMC Diabetes and
Endocrine center.
As the Senior Vice President of Cypress Healthcare Partner, I highly support and approve
this project to be conducted at SVMC Diabetes and Endocrine center. I believe the
implementation of this project will provide information that can be used to improve the
existing education program.
Respectfully,

Jasmine Ensley
Senior Vice President
Cypress Healthcare Partners
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Figure H: Diabetes Self-Management Questionnaire
Diabetes Self-Management Questionnaire
To be completed before session one

General Information
1. Name: ____________________________________
2. Age: __________
3. Sex:

Male.

Female

Other

4. What is your race or ethnic background?
Hispanic/Latino/Mexican
Other: ______________

Socioeconomic/ Support System
5. Marital status:

Single

Married

Divorced

6. Does anyone else who lives with you have diabetes?

Widowed
No

Yes (Who?):

_________________
7. Education level completed:
Vocational

College

8. Family Income:

Less than high school

Graduate School

less than $50,000

Other

$50,000 - $100,000

$100,000

Others
9. How do you fell about your overall health?
Very Good

Good

Fair

10. How long have you had diabetes or year diagnosed?
___________________________________
11. What type of diabetes do you have?

High School

more than
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Type 2
Diabetes Self-Management Questionnaire
To be completed at the end of session four

How many diabetes education class sessions did you attend? Please select all sessions
you have attended.
 Session 1
 Session 2
 Session 3
 Session 4

What are some of the suggestions/feedbacks do you want to provide to improve the
diabetes education classes?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
__________________

